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DECLARATION UNDER 37 C.F.R. § 1.131 

Sir: 

The undersigned co-inventors of the above-identified patent application hereby 
declare that: 

1. We are the inventors of the above-identified application, which was filed on 
September 17, 2003 with the United States Patent and Trademark Office. 

2. We completed the invention in this country prior to December 16, 2002, 
which is the effective date of U.S. Pat. Pub. No. US2004/0012250 to Kuno et al. 

3. The invention was conceived in the United States prior to December 16, 
2002 as evidenced by a Record of Invention (ROI) submitted to our employer, General 
Motors Corporation. A photocopy of the ROI is attached as Exhibit A. The dates that are 
blacked-out on the ROI of Exhibit A are each prior to December 16, 2002. 

4. The invention was reduced to practice in the United States prior to 



December 16, 2002 in the form of a compiled and tested computer program. A 
photocopy of a screen-shot of the graphical tool, Mathworks Simulink, is attached hereto 
as Exhibit B and illustrates upper level source code as it existed prior to December 16, 
2002. The graphical tool was used to compile the executed C code. A screen-shot of the 
Model Properties for the model illustrated in Exhibit B is attached hereto as Exhibit C and 
includes a blacked-out date that is prior to December 16, 2002. 

5. We have never abandoned the application. 

6. We hereby declare that all statements made herein of our own knowledge 
are true and that all statements made on information and belief are believed to be true 
and further that these statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or imprisonment, or both, under 
Section 1001 of Title 18 the United States Code, and that such willful false statement may 
jeopardize the validity of the application, and patent issuing thereon, or any patent to 
which this verified statement is directed. 
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George M. Claypole 
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OFFICE USE ONLY 



RECORD OF INVENTieSCESVED 

t f«k ^ fT J . , GENERAL MOTORS CORPORATION 

This offt^dtion must be completed with sufficient detail so that your invention can be understood and 

evaluated^t-both your engineering management and by a GM Legal Staff paM|^^^^aovelty and 

competitive significance of your invention will be evaluated based on the informationy?u^rovide^ 

Invention Title: Throtde Hold Relief Control LEGi ^ S TA FF 



Inventor #1 
Name: Christopher 



Kinser 



Hist Name 



Citizen of: United States of America 



Social Security No. 



Middle Initial Last Name 

GM Employee: ^Yes QNq . ^ Salary □ Hourly □ Contract 



Home Address: 3372 McConnell St 



Lake Orion, MI 



Street 



48359 



3M Unit: N1490 



City and State 

GM Phone No. (8>226-3886 



Zip Code 

(586)986-3886 



3M Address: 30200 Mound Rd. Warxenjdl 48090 
fon-GM Employer: 



Centiex Number (Area Code) + Number 

Mail Code: 48Q-111-P56 FAX Number: (8>226-1581 



Phone No. 



fon-GM Employer Address: 



Centrcx Number 



(Area Code) + Number 



Street 



City and State 



Zip Code 



Inventor #2* 
Fame: George 



M 



First Name 



Claypole 



Citizen of: USA 



ocial Security No. 



Middle Initial Last Name " ' 

GM Employee: 13 Yes QNo g Salary □ Hourly Q Contract 



ome Address: 7285 Parkwood Drive 



Fenton, MI 



Street 



48430 



MUnit: Ad*«<*^^ M /V?P 

ivf Address: 1996 Technology Drive 
m-GM Employer: 



City and State 
GM Phone No. (8>353-5325 



Zip Code 
(248)680-5325 



Centre* Number (Area Code) + Number 

Mail Code: 483 619416 FAX Number: (8>353-5119 



Phone No. 



n-GM Employer Address: 



Centrex Number 



(Area Code) + Number 



Strect City and State 

* If there are more than two (2) inventors for this invention use the template at the end of this form. 



Zip Code 
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Inventor #3 
Name: Sunil 



M 



First Name 



Middle Initial 



Chhaya 



Citizen of: India 



Last Name 



Social Security No. 



Home Address: 2356 Hinge Drive 



Street 



GM Employee: [^Yes QNo ^ Salary □ Hourly □ Contract 
jtoyJVg 48083 



GM Unit: Advanced Technology Vehicles 



GM Address: 1996 Technology Drive 
>Jon-GM Employer: 



City and Stale 

GM Phone No. (8>353-4156 

Centrex Number 



Zip Code 
(248) 680-4156 



tfon-GM Employer Address: 



(Area Code) + Number 
Mail Code: 483 619 406 FAX Number: (8)-353-5119 



Phone No. 



Street 



City and State 



Centrex Number 



(Area Code) + Number 



Zip Code 



Inventor # 

•Tame: 



first Name 



ocial Security No. 
lome Address: 

IM Unit: 

M Address: 



on-GM Employer: 



on-GM Employer Address: 



Middle Initial 



Citizen of: 



Last Name 



GM Employee: QYes DNo □ Salary □ Hourly □ Contract 



Street 



City and State 

GM Phone No. (8> 



Zip Code 



Mail Code: 



Centrex Number (Area Code) + Number 

FAX Number: (8> 



Phone No. 



Centrex Number 



(Area Code) + Number 



Street 



City and State 



Zip Code 



RECEIVED 

eaEflAtMOTOflSCOflroRAHON 



LEGAL STAFF 



Rev. 5/00 
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7of6 



Answer questions 1 - 8, completing all of them to the best of your knowledge. 

1 . This invention was first thought of on: 



2. This invention has been or is expected to be disclosed outside GM on: 

■r .... Ki 

3. This invention has been used or is committed to be used in production on: 

4. This invention has been offered for sale outside GM on: None 



5. Was this invention made while working on a Government Contract? 



If yes, identify the government Contract No. 



6. Identify the product or process in which the invention is incoiporated: 



Unknown 



ParadiGM equipped 
programs 



□ Yes El No 



ParadiGM Hybrid-Transaxle 



7. List all individuals who can provide information about the making of the invention. This list may include individuals who 
made the first sketch, description, or tests and individuals who are familiar with the facts relating to the making of the 
invention. & 6 

Chris Kinser, George Claypole, Sunil Chhaya 



Euh inventor has a legal duty to disclose all information known that is material to patentability of this invention Such 
information includes the relevant prior art, which may be in the form of current or past products, equipment, processes 
ma ends, patents ; publications, advertisements, displays, and unpublished developments and proposals-whedier originated b^ 
nn^H. ri!f m c? ' C ^ m ^ tltors ; "TOK". customers or others. Such information also includes disclosure of this invention 
2? t iu r ? d 0fferS ° f pr0ductS «se of this invention in production and disputes about who 

See attached patents and publications relevant to prior art: 
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Answer question 9 thoroughly. 

Describe the invention in sufficient detail so that its nature, operation and usefulness can be understood. 
(Attach drawings, diagrams and further description, when necessary. Additional guidelines are listed below.) 

Any vehicle (automobile, golf cart, etc.) can be commanded to maintain a zero speed position on a grade by using only a 
throttle pedal inpuL A driver can command torque from the powertrain in a forward direction that is equal to the force of 
gravity in the reverse direction. This would result in a zero speed or near zero speed position on a hill or grade. Many 
powertrain components such as automatic transmissions and propulsion electrical machines are succeptible to damage under 
these conditions. An automatic transmission's torque convert will create extreme heat if in this condition for a long period of 
time and can subseguently result in permenent damage to part An electrical machine would be caught in a "stall current" mode 
which also results in extreme heat, large power consumption, and the the risk of damaging the machine. 

"Throttle Hold Relief Control" will provide a means to relieve the propulsion system from creating stall torque. The vehicle 
must be equipped with a throttle-by- wire and a brake-by-wire system (Electro-hydraulic brake, electro-mechanical brake active 
vacuum booster, etc.). 

"Throttle Hold Relief Control" is the process of transferring the torque necessary to hold the vehicle stationary from the 
powertrain subsystem to the braking susbsystem. When the powertrain detects a situation that may cause component damage 
in a stationary position, the powertrain electronics will make a request (i.e. - Serial Data message, Pulse Width modulated 
signal, etc.) to the braking subsystem to safely apply the friction brake apply system to actuate. Actuation of the brakes can 
provide a static friction force that can hold the vehicle in position as the driver is requesting. 

The "Thottle Hold Relief Control" process is outlined in the attached Flowchart and Timing Diagrams: 
(See Electrical Circuits and Controls attachments) 
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^Complete Process^ 



Chris Kinser - GM Restricted - 



\ 

Throttle Hold Relief Strategy 



Increase Accelerator Pedal 
Time vs. Torque 




Release Accelerator Pedal - No Brake Apply 
Time vs. Torque 




Legend 

Blue - Vehicle Speed (kph) 
Pink - Driver Requested Torque (Nm) 
Green - Electric Motor Torque (Nm) 
Red - Friction Brake Torque (Nm) 

- Throttle Hold Torque Request (Nm) 
Purple - Brake Pedal Request (Nm) 



Chris Wnser - GM Restricted - 



Release Accelerator Pedal then Apply Brake Pedal 
Time vs. Torque 




Blue - Vehicle Speed (kph) 
Pink - Driver Requested Torque (Nm) 
Green - Electric Motor Torque (Nm) 
Red - Friction Brake Torque (Nm) 

- Throttle Hold Torque Request (Nm) 
Purple - Brake Pedal Request (Nm) 



Chris Wnser - GM Restricted • 



Question 8 Attachment: 



Patents Cited: 

EP0170478 

EP0427138 

SU839764 

US3774095 

US4075538 

US4750125 

US4835695 

US4916619 

US4917445 

US4941553 

US4962969 

US4969756 

US5000297 



US5090511 
US5148883 
US5 173860 
US5215156 
US5222568 
US5234262 
US5263743 
US5265693 
US5289093 
US5320421 
US5322352 
US5365431 
US5378053 
US5390992 



Non-Patent Citations: 

Brake Adjuster Algorithm, Research Disclosure No. 32411, Published Apr. 1991. 
Brake Fade Compensation Technique, Research Disclosure No. 31961, Published 
Nov. 1990. 

Surface Adaptive Torque Release, Research Disclosure No. 30762, Published Nov. 
1989. 

Slip Command Brake Apply System, Research Disclosure No. 3 1955, Published Nov. 
1990. 

Vehicle Reference Over-Speed Normalization, Research Disclosure No. 31359, 
Published May 1990. 

Method to Compensate for Velocity Dependent Compliance Variation in Drum 
Brakes Research Disclosure No. 36801, Published Dec. 1994. 

Adaptive Proportioning Fail-Safe, Research Disclosure No. 36621, Published Oct. 
1994. 

Adaptive Brake Proportioning, Research Disclosure No. 30755, Published Nov. 1989. 
Apply Mode Only Logic, Research Disclosure No. 32385, Published Mar. 1991. 



Answer the following questions if helpful in describing this Invention 

10. What benefits will be realized by using this invention? 

1 No added parts cost to the vehicle. . 

2. Tra/umta ton damage resulting in increased IncidentsPer Thousand Vehicles (IPTV) can be avoided by implimentmg this 

control strategy. 

3. Can be extrapolated to include "Anti-Rollback" feature for marketing the vehicles. 

4. Enables a lower cost electric machine since it would not be necessary to size for long duration stall torques. 



1 1 . What is the state of development of this invention? 

This algorithm exists only in a design phase and has not been coded or tested 



12. To the extent known, what alternatives exist for accomplishing substantially the same result as this invention? 

This samefunctionallity could reside in a Brake system controller. Instead of the Powertrain sub-system commanding the 
brakes to apply, the brake system to detect the need to "hold a vehicle static on grade" and then command the powertrain to 
shut down forward torque. 



13. Describe the background of the invention. This description may include the state of the prior art and may identify deficiencies 
in the prior art that are overcome by this invention. 

The concept of "Hill Hold" has been proposed to reside solely in a Brake Controller. "Hill Hold" is the art of detecting a 
vehicle on a grade and then preventing roll back even if the driver takes their foot off of the brake pedal. This invention, 
"Thottle Hold Relief, can act independently of this function and provide a means of protecting the powertrain. 
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ISSUE BRAKE RELEASE REQUEST 



ISSUE BRAKE RELEASE COMMAND 



RAMP OUT FRICTION TORQUE AND 
RAMP IN POWERTRAIN TORQUE 



INFORM POWERTRAIN CONTROLLER 



( END X - 



231 



224 



CONFIRM TO POWERTRAIN CONTROLLER 



ISSUE BRAKE APPLY COMMAND 



RAMP IN FRICTION TORQUE AND 
RAMP OUT POWERTRAIN TORQUE 



I 



GENERATE FEEDBACK 



214 



216 



215 



CONFIRM TO POWERTRAIN CONTROLLER 



-220 




FIG. 2 
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TIME 



FIG. 3 




